Objectives: The focus on acute care, time pressure, and lack of resources hamper the delivery of smoking cessation interventions in the emergency department (ED). The aim of this study was to 1) determine the effect of an emergency nurse-initiated intervention on delivery of smoking cessation counseling based on the 5As framework (ask-advise-assess-assist-arrange) and 2) assess ED nurses' and physicians' perceptions of smoking cessation counseling.
D
espite increased public awareness of the health hazards of smoking and the availability of evidence-based guidelines for smoking cessation, approximately 21% of U.S. adults still smoke cigarettes. 1 The prevalence of smoking tends to be higher among patients treated in the emergency department (ED); 48% of ED patients in three U.S. cities were current smokers in one prospective survey. 2 Emergency clinicians are often the main source of primary care and preventive health services for over 50 million uninsured Americans who have limited access to medical care. 3 Moreover, many patients in the ED experience a ''teachable moment;'' 4 11% to 49% of ED smokers are willing to make a quit attempt within 30 days, [5] [6] [7] [8] [9] and many of these patients desire preventive services to be initiated in the ED setting. 10 Based on the strength of evidence from primary care settings, use of the U.S. Public Health Service (USPHS) Smoking Cessation Guideline by ED staff was strongly recommended in a position paper commissioned by the Society for Academic Emergency Medicine. 11 The USPHS guideline specifically recommends that physicians and nurses should strongly advise their patients who use tobacco to quit, and calls for systems and practice policies to facilitate the delivery of smoking cessation counseling and pharmacotherapy. 12 The time available for smoking cessation counseling in the ED may be even less than that reported in primary care. 13 The focus on acute care, the lack of an ongoing relationship with the patient, and inadequate reimbursement may also hinder the delivery of cessation counseling. In one survey of emergency physicians (EPs), the most frequently reported barriers to routine implementation of smoking cessation guidelines were time pressures and perceptions that patients are not interested and that counseling is relatively ineffective. 14 In a more recent survey, over half of EPs did not agree that smoking cessation counseling is an appropriate service to offer in their practice. 15 One strategy to improve delivery of preventive services in the ED is to integrate smoking cessation into the role of ED nursing staff. 16 Nurse-delivered cessation counseling has been associated with higher quit rates compared to usual care in a wide variety of practice settings. 17 ED nurses are uniquely positioned to deliver a brief smoking cessation intervention because of their ready access to all patients and their training in patient education. Moreover, guidance for acute care nurses in applying a brief intervention has been developed: 18 1) ask-systematically identify all tobacco users at every visit, 2) advise-strongly urge all tobacco users to quit, 3) assess-determine willingness to make a quit attempt, 4) assist-aid the patient in quitting (provide counseling and medication), and 5) arrange-ensure follow-up contact. Referred to as the 5As, this construct has been recommended by the U.S. Preventive Services Task Force as a tool for clinicians to assist patients with behavior change because it was judged to have the highest degree of empiric support for each of its elements and because of its successful use in prior studies. 19 The delivery of smoking cessation advice by nurses is influenced, however, by several professional concerns and practice-related factors, including the perceived ability to offer advice (e.g., time pressure, lack of skills in cessation counseling, lack of available patient education materials), 20 perceived support of clinical leadership, 21 and perceived autonomy. 22 In light of these factors, the primary aim of this study was to evaluate the effectiveness of a pragmatic intervention targeting the delivery of the 5As by ED nurses and physicians (including physician assistants [PAs] ). To gain insight into the intervention's effect, a secondary aim of this study was to determine whether there was any change in ED nurses' and physicians' attitudes toward cessation counseling in response to the implementation strategy. In addition, we assessed whether the intervention led to any change in self-efficacy or role satisfaction in cessation counseling.
METHODS

Study Design
We used a pre-post quasi-experimental design at two EDs to determine the effectiveness of the study intervention ( Figure 1 ). This design is appropriate for evaluating an intervention that involves an entire ED system of care and is compatible with the culture of ongoing quality improvement. 23 An advantage of the proposed pre-post design is that each site serves as its own control. 24 We monitored the data for secular trends and regularly consulted with ED leaders to identify concurrent changes in practice that might affect our results.
Although a pre-post nonequivalent comparison group design offers certain advantages in facilitating causal inference, 25 we chose to evaluate the study intervention at both sites (i.e., without a control site) to determine whether the effect of the implementation intervention is robust across two systems of care (private vs. public), with a different mix of barriers to guideline implementation. During the preintervention period, ED staff performed their usual duties and did not receive training in use of the USPHS cessation guideline. At the outset of the intervention period, study personnel trained ED nurses, physicians, and PAs on how to implement the USPHS guideline. Although this investigation was not part of a quality assurance project or public health initiative, it included several methods commonly used in quality improvement (e.g., staff education, clinical reminder, audit and feedback, practice facilitator). This project was approved by the institutional review boards at both study hospitals.
Study Setting and Population
Study Sites.
We included one university hospital that has a residency training program in emergency medicine (Hospital 1) and one large community teaching hospital that contracts with a group of private practice physicians to provide emergency medical services (Hospital 2). Both hospitals were selected for this study based on the following criteria: 1) a large annual volume of ED patients, including a substantial proportion of uninsured patients who lack regular access to primary care; 2) an organizational culture that promotes quality improvement; and 3) support from the ED physician directors and nursing leadership for this project. With regard to criterion 1, the annual volumes of adult ED patients in Hospitals 1 and 2 were 39,573 and 29,418 (with 25 and 30% requiring hospitalization), and the proportions of uninsured patients were 10 and 7% at the outset of the study, respectively.
Patient Inclusion and Exclusion Criteria. We enrolled a convenience sample of adult smokers, aged 18 years or older, who presented to the ED by private vehicle or as walk-ins. Although very light smokers can potentially benefit from quitting, 26 we excluded those who smoked five or fewer cigarettes per day as these smokers tend not to experience nicotine withdrawal, 27 and the proposed intervention was unlikely to be perceived as having much relevance for them. Additional exclusion criteria include acute medical decompensation (e.g., acute respiratory failure requiring intubation, cardiac arrest, cardiogenic or septic shock), life-threatening trauma, altered mental status, dementia, language barrier, incarceration, transfer to another ED, departure from the ED prior to evaluation, inability to be contacted by telephone, uncontrolled psychiatric disorder or psychiatric emergency (including suicide attempt or suicidal ideation, homicidal ideation, acute psychosis), sexual assault, and prior enrollment in this study. No patient was included unless he or she was able to provide informed consent and agreed to be contacted by telephone during follow-up. All eligible patients were invited to participate in the study and were interviewed regardless of their willingness to quit.
Clinician Inclusion and Exclusion Criteria.
All staff nurses, physicians, and PAs who provided direct patient care in the ED were eligible. ''Float'' nurses and nursing assistants were excluded.
Study Protocol Implementation Intervention
Training of ED Staff.
The evidence in non-ED settings suggests that counseling by multiple clinicians produces better results than counseling by a single clinician. 12, 28 Thus, the intervention included training of emergency nurses, EPs, and PAs to provide brief cessation counseling based on the 5As. ED staff were solely responsible for providing brief smoking cessation counseling-no counseling was provided by members of the research team. Nurses were instructed to perform the smoking assessment and counseling in 2 to 3 minutes on average and to document cessation counseling in the medical record; although brief, this is consistent with the amount of time that is typically available to ED nurses for cessation counseling in practice. Given their other responsibilities, EPs were trained to reinforce nurse counseling (e.g., by providing a tailored stop-smoking message) and to prescribe pharmacotherapy for smoking cessation when appropriate. Each ED nurse and EP also received a pocket card showing the study algorithm (Data Supplement S1, available as supporting information in the online version of this paper) and was instructed on how to recognize and manage resistance to behavior change. 29, 30 Consistent with principles of motivational interviewing, which has been shown to increase cessation rates, 31 staff were encouraged to adopt a directive, client-centered approach in an effort to help patients recognize and resolve ambivalent feelings about cigarette use. Staff were trained to elicit and strengthen motivation and commitment through the use of ''change talk,'' in which the patient (rather than the nurse or physician) makes his or her own case for quitting smoking. Faceto-face training was supplemented by a 45-minute online tutorial, which provided an overview of the stages of change, key elements of brief cessation counseling 12, 18, 32 and pharmacotherapy, and a demonstration of brief counseling technique.
Training was adapted based on the scheduling constraints and training preferences of both groups. Classroom training was impractical for the nurses, who rarely convened for didactic instruction at each site; in contrast, physicians at both sites met routinely for a departmental staff conference and business meeting and preferred large group training. Thus, a single instructor met with each nurse for approximately 20 minutes, highlighted gaps in performance of the 5As (based on aggregate data collected during the baseline phase), discussed how to deliver a stage-appropriate cessation message (using role-play scenarios), and explained how to prepare a referral to Quitline Iowa (state tobacco quitline) for appropriate patients. 33 The same instructor also provided EPs and PAs with a brief didactic lecture, during which he reviewed baseline 5As data, discussed the principles of brief cessation counseling, and provided prescribing instructions for smoking cessation pharmacotherapy (Data Supplement S1). Physicians and nurses were also trained to complete a prior authorization form for Medicaid patients, who were eligible for one free course of nicotine replacement therapy or varenicline annually (a covered benefit at the time of this study).
Charting ⁄ Reminder Tool and Quick Orders. We worked with each study site to modify the charting tool to include pertinent questions about smoking and provided hands-on instruction on use of charting and referral tools. One hospital incorporated the charting tool into the electronic medical record; the other hospital prepared a separate paper worksheet for smoking cessation that was attached to the ED chart. The modified form prompted nurses to assess patients' willingness to quit and to assist patients in quitting. At repeated ED visits by patients during the intervention period, ED nurses were instructed to ascertain whether there was any interim change in smoking status, willingness to quit, or quit attempts and to customize their brief counseling message accordingly. Posters that emphasized delivery of the 5As were also displayed prominently throughout the ED (and were adapted for each site). To facilitate prescribing of recommended pharmacotherapy, computerized ''quick orders'' for these medications (with prefilled dose, duration, and patient instructions) were created at each site.
Organizational Support and Feedback. To ensure attendance at tutorial sessions, the ED medical director and director of nursing endorsed the goals of the training program and strongly encouraged participation in training. 34 Alignment of clinicians and management increases the likelihood that an intervention will be successfully integrated into practice. 35 The nurse manager at each site designated a nurse facilitator, who was responsible for serving as a liaison between the study team and nurses (e.g., helping to facilitate scheduling of training and feedback sessions), providing informal coaching to nurses (e.g., use of the charting tool, patient education materials), and troubleshooting. The primary investigator regularly followed up with the nurse facilitator during the intervention period to address any problems that arose and to review feedback on performance of the 5As. Group feedback was presented during the initial training session (preintervention data) and periodically throughout the intervention period. Suggestions to improve the implementation strategy were solicited during feedback sessions.
Screening and Enrollment.
Every adult patient was screened for eligibility by medical record review and brief screening questionnaire by one of several study site research assistants (RAs), who were stationed in the ED for a total of 40 hours per week (between 7 AM and 11 PM), including weekend days. After obtaining informed consent, the RA administered a baseline interview to assess sociodemographic factors, overall health status, alcohol use, and smoking-related variables (e.g., prior diagnosis of smoking-related illnesses, patient's perceived relatedness of the ED encounter to smoking status 36 ). We assessed the patient's readiness to quit smoking using the Contemplation Ladder, an 11-point instrument designed to assess a smoker's readiness to quit on a continuum ranging from having no thoughts about quitting to being actively engaged in quitting (range 0 to 10); it has been shown to independently predict quit attempts 37 and has been previously used in ED patients. 38 We assessed nicotine dependence using the Fagerstrom Test for Nicotine Dependence (FTND), a six-item self-report measure that has been shown to predict biochemical measures of smoking (exhaled carbon monoxide, salivary cotinine), 39 has fair internal consistency reliability, 40 and has been previously used in ED patients. 7, 41 We used a single item to assess social support for quitting on a five-point Likert scale: ''If you were to stop smoking, how helpful would the people closest to you be?'' 42 We assessed depressed mood using the Patient Health Questionnaire ninequestion depression module (PHQ-9); a score of ‡10 had a sensitivity of 88% and a specificity of 88% for major depression in a primary care population (when compared to a structured clinical interview by a mental health professional). 43 The RA also obtained complete contact information (home and work phone, cell phone, and emergency contact) and asked study patients about the best time to call.
Postvisit Survey. Shortly after leaving the ED (or transfer to an inpatient ward), the RAs telephoned study patients to determine whether or not the ED staff had performed the 5As; for those items that were answered affirmatively, patients were asked to specify whether the nurse, physician, or another staff member had performed the 5As. As it was not possible to blind the RAs to the period of the study (preintervention vs. intervention), they were trained to administer the postvisit survey verbatim (using a phone script). A telephone checklist was developed to capture data on the 5As. Provision of self-help literature, help in setting a quit date, or discussion of pharmacotherapy was considered to be ''assistance.'' Arrangement of follow-up was defined as having received a referral for quitline counseling. The site research coordinator also tracked fax referrals to Quitline Iowa during the study. We calculated a 5As composite score for each patient (ranging from 0 to 5), based on the sum of ask, assess, advise, assist, and arrange follow-up (each of which was scored as 0 or 1). To check for any global trends in substance abuse counseling during the preintervention and intervention periods, the RAs also questioned patients on whether a member of the ED staff had asked about alcohol drinking.
Attitudes and Perceptions of Emergency Nurses and Physicians.
We administered a written pre-and postintervention survey to ED nurses and physicians to collect descriptive information and attitudes toward smoking cessation counseling. We used a 20-item decisional balance questionnaire, which includes 10 items that reflect positive attitudes and 10 items that reflect negative attitudes toward the delivery of smoking cessation assistance; very good internal consistency reliability and discriminative validity of this instrument have been demonstrated. 44 We also asked ED staff to rate their self-efficacy and their role satisfaction in helping patients to stop smoking before and after the intervention. 45 To explore aspects of the work environment that might impede implementation, we also asked ED nurses about their perceptions of respect from other team members and their ratings of the adequacy of ED personnel and resources to provide high quality patient care. Team respect was measured using a eight-item subscale of the adapted Job Stress scale, 46 which has been shown to have acceptable reliability and validity (as supported by its strong correlation with both organizational and professional job satisfaction 47 and prediction of nursing turnover 48 ). The Staff Adequacy subscale of the Nursing Work Index has excellent internal consistency (a = 0.80); construct validity of the subscale is supported by the finding of significantly higher nurse scores in ''magnet'' versus ''nonmagnet'' hospitals. 49 Data Management.
Using content capture software (Cardiff Enterprise version 10, Cardiff Software, Inc., Vista, CA), each data collection form was scanned, and the scanned data were cross-checked for accuracy. The data were imported into a Microsoft Access database (Microsoft Corp., Redmond, WA) and were subjected to a set of consistency and logic checks.
Data Analysis Preliminary Analysis.
Preintervention and intervention groups were compared with respect to potential confounding variables using the two-independent-sample t-test, Wilcoxon rank-sum, or chi-square test as appropriate. We used linear regression to test for time trends in the 5As composite score, adjusting for patient covariates. Regression assumptions were checked to ensure that the model was correctly specified; homoscedasticity of errors was verified by examining plots of the residuals versus predicted values. 50 Primary Analysis.
We hypothesized that the performance of each guideline-recommended action (5As) by ED nurses and physicians would be greater during the intervention period compared to the preintervention period. In our models of performance outcome (5As), we used logistic regression to compare performance across the two periods while adjusting for a set of prespecified covariates that have been associated with delivery of cessation counseling in the literature: age, sex, race, education, presence of a smoking-related condition, concern that the ED symptoms might be smoking-related, cigarettes per day, contemplation ladder (dichotomized at ‡ 8 vs. < 8), and study site. 5, 6, [51] [52] [53] [54] [55] Simulation studies have demonstrated that adjustment for prespecified covariates in controlled trials improves statistical power. 56 Similarly, we used linear regression to compare the 5As composite score across the two periods.
We hypothesized that ED nurses and physicians would have improved decisional balance scores (higher ''pros'' and lower ''cons'' subscale scores), higher ratings of self-efficacy, and higher role satisfaction in providing cessation counseling as a result of the intervention. Thus, we compared pre-and postintervention values of these measures using a paired t-test (or Wilcoxon signed rank test, if applicable) for those ED staff who completed both surveys.
Secondary
Analysis. We assessed differences between sites in response to the study intervention by testing for interaction. To avoid multiple testing, we initially evaluated the interaction term for period by site in models of the 5As composite score. If this interaction was statistically significant, we checked the period by site interaction for the individual 5As.
Missing Data.
Because some patients were unable to recall performance of individual counseling actions (14% of postvisit survey responders) or could not be reached for the postvisit survey (18% of study enrollees), we also conducted a multiple imputation analysis to evaluate the possible effect of missing values of the 5As. 57, 58 The imputation model for each ''A'' included the remaining nonmissing ''As'' as well as several other variables that have been associated with smoking cessation counseling in the literature. Five imputed data sets were generated, and parameter estimates were calculated using the MICOMBINE procedure in SAS.
We used PROC GENMOD in SAS for Windows, Version 9.2 (SAS Institute, Cary, NC), and R programming language for all analyses. All models were estimated using generalized estimating equations to account for clustering of performance measures at the ED clinician level. 59 All tests were two-sided, and a p-value of £0.05 was defined as statistically significant; we did not adjust for multiple comparisons. Table 1 summarizes the recruitment and postvisit follow-up of study patients. Approximately 70% of eligible patients during each study period agreed to participate. The proportion of enrolled subjects who completed the postvisit survey was similar during both periods (81% vs. 84%, respectively); there were no significant differences in patient characteristics between those who completed the postvisit survey (n = 650) versus those who did not (n = 139, data not shown). The median time to telephone contact was 4 days (IQR = 1 to 7 days). Compared to preintervention patients, intervention patients were more likely to be female, were more likely to have a smoking-related condition, and were more concerned that their acute symptoms might be related to smoking, but their smoking history, level of nicotine dependence, and contemplation ladder scores were similar (Table 2) .
RESULTS
Patient Characteristics
ED Staff Characteristics and Survey Results
As shown in Table 3 , ED nurses had worked in the ED for a median of 3 years (IQR 1 to 7 years), and 58% were registered nurses or had attained a bachelor's degree in nursing (the remainder had obtained an associate's degree in nursing). Approximately 16% were current smokers (25% were former smokers). Following the intervention, 49% of ED nurses rated themselves as moderately or very effective in cessation counseling (compared to 18% prior to intervention, p = 0.0001). In addition, 47% were satisfied with their role in cessation counseling after the intervention (compared to 28% prior to intervention, p = 0.01). There was no change in nurses' ''pros'' and ''cons'' attitudes delivering smoking cessation interventions, however (Table 4) . Physicians had worked in the ED for a median of 2 years (IQR = 1 to 6 years), and 28% were board-certified in emergency Completed post-ED interview, n (% of enrollees)
355 (81) 295 (84) medicine; none were current smokers (14% were former smokers). The estimated number of patients seen by EPs was 2.5 to 3.0 per hour at both study sites. EPs showed no significant changes in self-efficacy, role satisfaction in cessation counseling, or attitudes toward smoking cessation (Table 4) .
Primary Analysis
During the preintervention period, the majority of study patients were asked by a nurse about smoking (53%), but only 13% received any advice to quit, and less than 10% were asked about their willingness to quit or received any assistance in quitting (Table 5 ). There was no significant secular trend in the performance of smoking cessation counseling during the preintervention period at either site (based on the 5As composite score). In addition, the proportion of ED patients who were asked about alcohol use was similar during the preintervention and intervention periods (69.3 and 70.5%, respectively); this argues against any global improvement in substance abuse counseling during the study period. During the intervention period, more study patients were asked by ED nurses about smoking (adjusted odds ratio [OR] = 2.0, 95% confidence interval [CI] = 1.3 to 2.9), asked about willingness to quit (adjusted OR = 4.8, 95% CI = 2.9 to 7.9), assisted in quitting (adjusted OR = 5.0, 95% CI = 2.7 to 9.3), and had arrangements for follow-up cessation counseling (adjusted OR = 7.1, 95% CI = 2.3 to 21). Patients were not more likely to be advised to quit during the intervention period (adjusted OR = 1.5, 95% CI = 0.96 to 2.4). Assistance in quitting was largely composed of providing self-help material and discussing pharmacotherapy; few patients received help in setting a quit date (<2%). We observed smaller increments in performance of the 5As across the board for physicians (Table 5) , which may reflect the fact that these clinicians received less personalized training and attention than nurses. Nevertheless, significantly more patients reported that a physician assessed their willingness to quit, assisted them with quitting, and arranged follow-up during the intervention period. In our analysis of missing data, the results of multiple imputation were very similar to those obtained using complete case analysis, except that the intervention effect for ''Advice to quit (nurses)'' attained statistical significance (adjusted OR = 1.6, 95% CI = 1.0 to 2.6).
There was some turnover of emergency nurses and physicians during the study, which could potentially bias estimates of intervention effect if there were significant differences in clinician attributes between the two periods (e.g., job satisfaction, motivation). To minimize the potential effect of unbalanced clinician covariates between study periods, we repeated our analysis of the 5As in the subsets of nurses and physicians who had treated study patients during both periods. These results were similar to those observed in the full sample of clinicians (data not shown).
Closer inspection of the data for individual nurses revealed considerable variability in delivery of cessation counseling (Figure 2) . In a post hoc comparison of those nurses whose 5As composite score increased versus those whose score decreased, we did not identify any significant differences in age, experience, or attitudes toward smoking cessation between these two groups (data not shown). Similar results were observed for physicians.
Secondary Analysis
Another source of variability in response to the intervention was study site. We observed a larger improvement in the mean 5As composite score for nurses at Hospital 2 versus Hospital 1 (1.14 vs. 0.26, p < 0.0001 for the period · site interaction). The change in composite score for physicians was not different between hospitals (0.60 vs. 0.19, p = 0.07 for the period · site interaction). Closer evaluation of the individual ''As'' for nurses showed greater improvements in ''ask'' and ''assess'' during the intervention phase at Hospital 2 compared to Hospital 1: 22% versus 8% for ''ask'' (p = 0.019, for period · site interaction) and 41% versus 9% for ''assess'' (p < 0.0001, for period · site 12 (10-13) 12 (12) (13) (14) Marital status, % married or living with companion 37 37
Self-rated health, % excellent-very good §Prior diagnosis of any of the following conditions: coronary heart disease, congestive heart failure, stroke or transient ischemic attack, chronic obstructive lung disease, peripheral vascular disease, tobacco-related cancer (e.g., lung, oral cavity). ||Results shown for 346 and 258 preintervention and intervention period patients who reported any prior quit attempt, respectively.
interaction). Additional analyses showed similar improvements in nurses' self-efficacy and role satisfaction at both sites. Nurses' perceptions of the adequacy of staffing and resources and professional respect from other team members were also similar at both sites. There were no significant differences between study sites in nurses' or physicians' future intentions to change cessation practices.
DISCUSSION
Despite recommendations for ED clinicians to follow national smoking cessation guidelines, 11,60 only a minority of ED patients who smoke receive advice to quit or any assistance in quitting. 61 The effectiveness of an EDbased smoking cessation program depends on the wellcoordinated delivery of brief yet personalized cessation counseling by trained ED personnel to appropriately selected patients under certain conditions, 62 but there is relatively little guidance on how to implement ''best evidence'' on smoking cessation in the ED. There is also some debate about the scope of cessation counseling in the ED, with some experts advocating an abbreviated ''ask-advise-refer'' model as an alternative to the 5As. 63 This quasi-experimental trial provides empirical support for the use of a nurse-initiated strategy (based on the 5As framework) to deliver brief cessation counseling to all smokers in the ED and is consistent with expert recommendations that call for nursing staff to play a larger role in delivering public health interventions in the ED. 64 Compared to the preintervention period, a significantly greater proportion of ED patients received recommended counseling activities during the intervention. The availability of context-specific training and smoking cessation resources enabled ED nurses to take a more active role in cessation counseling (and to operate within the time constraints of the ED). Following the intervention, ED nurses reported greater selfefficacy and role satisfaction in cessation counseling, both of which relate to the staff member's beliefs about his or her ability to perform the behavior (perceived behavioral control). 65, 66 In contrast, EPs showed little change in their attitudes during the intervention period.
There was substantial variability in the responses of ED nurses and physicians to the intervention. In both *Data were missing for those clinicians who were no longer employed at the study sites at the time of the pre-and postintervention surveys, who did not attend project meetings, or who refused to complete either survey.
Comparisons are based on the signed-rank test for ordinal variables (self-efficacy in counseling, satisfaction with counseling role) and the paired t-test for continuous variables (decisional balance subscales). àOne or more decisional balance items were missing for four and seven ED nurses on the ''pros'' and ''cons'' subscales, respectively.
§Four-point scale: very effective = 3, moderately effectively = 2, slightly effective = 1, ineffective = 0. ||Five-point scale: very satisfied = 2, satisfied = 1, neutral = 0, somewhat dissatisfied = )1, very dissatisfied = )2. The pre-and postintervention numbers in parentheses are the number of cases available for calculation of 5As results (without multivariable adjustment). àAdj OR = adjusted OR (with 95% CI). Comparisons are based on logistic regression models, estimated using generalized estimating equations. All models were adjusted for age, sex, race, education, presence of a smoking-related condition, concern that the ED symptoms might be smoking-related, cigarettes smoked per day, contemplation ladder score, and study site. The number of cases with complete data in each regression model is shown in brackets; ED nurse and physician could not be identified for seven and two postvisit survey completers, respectively. §Adjusted for site only (fully adjusted model did not converge). periods, we observed that ED staff were more likely to ask about smoking and to assess willingness to quit than to advise or assist with quitting. The apparent reluctance of clinicians to advise patients to quit has been reported previously 55, 67 and may be related to lack of training and self-confidence in cessation counseling. The substantial falloff in performance between ''assess'' and ''assist'' may reflect the fact that emergency clinicians are reserving their time and effort for selected patients (e.g., those with tobacco-related conditions) who are most likely to benefit from cessation in their judgment or whom they perceive to be more ready to quit. In many cases, however, patients expressed an interest in quitting, but were not offered a referral for cessation counseling or pharmacotherapy; rather, the dialogue tended to focus on reinforcing smokingrelated health risks and gathering data.
A possible reason for the gap in prescribing medication is physicians' discomfort in prescribing long-term psychoactive medications that they believe would be more appropriately prescribed by a primary care provider who has an established relationship with the patient. Unfortunately, many ED patients do not have an established relationship with a primary care provider. Providing emergency medicine residents and staff with more formal training on use of pharmacotherapy for smoking cessation, implementing ED ''quick orders'' for these medications, and improved communication with primary care 68 may help to change the mindset of EPs with regard to prescribing recommended smoking cessation medications.
We also observed differential effects of the intervention for two of the 5As. Although our survey data did not reveal a specific explanation for this site-by-period interaction, several factors may account for this finding: 1) competing interventions in the ED-one site was preparing for deployment of a new electronic medical record during the intervention period (and thus may have had less ''adaptive reserve'' for change); 2) variable involvement of nurse facilitators-at one site, the nurse facilitator appeared to take greater responsibility for implementation of the study intervention; and 3) EM residents provided a large proportion of ED care at one of the two sites-participation of the residents in smoking cessation training was variable on account of work ⁄ rotation schedules. Contextual factors related to the practice environment exert an important influence on the response of clinical staff to implementation of evidence-based care strategies. 69, 70 Few published studies have addressed the delivery of smoking cessation interventions by ED nurses and physicians. Two randomized controlled trials showed no benefit of brief physician advice coupled with referral for outpatient (face-to-face) tobacco use counseling; 41, 71 however, neither of these studies provided sufficient detail to judge whether the cessation intervention was implemented with high fidelity, nor did they report the characteristics of those delivering the intervention. 24 A recent pre-post study in eight EDs evaluated the effect of an educational intervention (1-hour didactic session on use of the ''ask-advise-refer'' model, coupled with quitline referral cards) and reported significant improvement in physicians' counseling and referral of tobacco users. 55 In another intervention study, a gift incentive for ED staff significantly increased referrals of smokers to an onsite counseling intervention, but staff performance of other cessation counseling activities was not reported. 72 Several additional studies have investigated the feasibility and effectiveness of ED-based smoking cessation interventions delivered by nonclinical personnel with varying levels of success. 38, [73] [74] [75] None of the above intervention studies included ED prescribing of smoking cessation pharmacotherapy, which may have limited their effect on cessation rates. Future research should determine how to adapt smoking cessation strategies for different EDs based on their organizational readiness and adaptive reserve 35, 76 and how to promote teamwork between ED nurses and physicians in delivering cessation counseling. 77 We are currently evaluating whether improvements in delivery of the 5As translate into meaningful improvements in cessation rates.
LIMITATIONS
Several limitations of this study deserve further comment. First, lack of a concomitant control group makes it difficult to rule out secular trends (e.g., the release of new smoking cessation aids or hospital policies) or maturation effects (changes in staff performance related to the evolution of clinical skills) as an explanation for improvements in the 5As during this study. 25 We note, however, that there were no secular changes in patient volume, patient acuity (as measured by the proportion of ED patients requiring admission), patient load (as measured by the ratio of ED patients to physicians), or concurrent quality improvement directives that might account for the increase in cessation counseling during the intervention period. In addition, delivery of the 5As and assessment of alcohol use (a marker of substance abuse counseling) remained stable during the preintervention period at each site.
Second, performance of the 5As may have been greater if we had provided more intensive training to physicians and had focused on improving communication and teamwork between ED nurses and physicians.
Third, data on receipt of smoking cessation counseling were based on self-report. Although direct observation of patient encounters is often considered the ''criterion standard,'' patient recall has been shown to be reasonably accurate in clinical practice (sensitivity 92%, specificity 82% for advice to quit). 78 Fourth, approximately 20% of study enrollees did not provide data for the postvisit survey, despite efforts to obtain complete contact information from subjects (home and work phone, cell phone, and emergency contact) at the time of enrollment. 79, 80 High attrition has been well documented in ED populations on account of subjects providing inaccurate phone numbers, disconnecting their phones, or refusing to answer phone calls. 33, 81 To enhance follow-up, a member of the research team (JH) used multiple search strategies to track down study patients with nonworking telephone numbers, including a paid search service (Intellius, Inc., Bellevue, WA). 82 Fifth, we did not collect data on the actual amount of time that nurses or physicians spent on smoking cessation counseling. Finally, it is not clear whether the intervention would have been as effective in unselected EDs that had less interest in smoking cessation or less support from ED leadership.
CONCLUSIONS
The approximately 25 million visits by smokers to U.S. EDs annually 83 represent an underutilized opportunity to encourage patients to stop smoking and to provide them with assistance in quitting. We found that ED staff can effectively deliver smoking cessation counseling in a time-efficient manner and, in so doing, can help attain the public health goal of reducing the prevalence of smoking in the United States to 12% by 2020. 84 
